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PROBLEM TO BE SOLVED: To surely prevent stress due 
to vibration or the like from acting on a connecting position 
for electrically connecting a first and second fuel stacks 
arranged in parallel with each other. 

SOLUTION: This fuel cell system 10 is provided with a first 
and second fuel cell stacks 12 t 14 wherein the directions of 
a positive electrode and a negative electrode of adjacent 
end electrodes are set opposite to each other, a first and 
second conductive plates 82, 1 80 are mounted at end parts 
on the same side of the first and second fuel cell stacks 1 2, 
14, and a first and second connection plate parts 106, 182 
are formed adjacently to each other on the lower side of the 
first and second fuel cell stacks 12, 14 from the first and 
second conductive plates 82, 1 80. The first and second 
connection plate parts 106, 182 are electrically connected 
to each other through twisted wires 1 86a, 1 86b having 
flexibility. 
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* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The unit fuel cell eel which consists of an anode lateral electrode and a 
cathode lateral electrode on both sides of the solid-state polyelectrolyte film While 
being a fuel cell system for mount equipped with the fuel cell stack by which the 
laminating was horizontally carried out through the separator and being mutually 
arranged in parallel along the direction of a laminating The 1st and 2nd fuel cell stack 
by which the direction of the positive electrode and negative electrode of an edge 
electrode which adjoins mutually is set as the reverse sense, The 1st and 2nd power 
ejection terminal whose another side it is prepared in the end section vertical plane by 
the side of the same of said 1st and 2nd fuel cell stack, and one side is a negative 
electrode in a positive electrode, It is included in a way among the other end vertical 
planes by the side of the same of said 1st and 2nd fuel cell stack, this 1st and 2nd fuel 
cell stack top or bottom — and the fuel cell system characterized by having the 1st 
and 2nd electric conduction plate which approaches mutually and prepares extending 
1st and 2nd connection Itabe, and the flexible connection object which connects 
electrically said 1st and 2nd connection Itabe. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system for mount by 
which the unit fuel cell eel which consists of an anode lateral electrode and a cathode 
lateral electrode on both sides of the solid-state polyelectrolyte film is equipped with 
the fuel cell stack by which the laminating was horizontally carried out through the 
separator. 
[0002] 

[Description of the Prior Art] For example, the polymer electrolyte fuel cell is 
constituted by pinching with a separator the unit fuel cell eel constituted by the both 
sides of the electrolyte membrane which consists of macromolecule ion exchange 
membrane (cation exchange membrane) by **(ing) an anode lateral electrode and a 
cathode lateral electrode an opposite, respectively. This polymer electrolyte fuel cell 
is usually used as a fuel cell stack, when only a predetermined number carries out the 
laminating of a unit fuel cell eel and the separator. 

[0003] In this kind of fuel cell stack, on a catalyst electrode, the fuel gas supplied to 
the anode lateral electrode, for example, hydrogen gas, is hydrogen-ion-ized, and it 
moves to a cathode lateral electrode side through the electrolyte membrane 
humidified moderately. The electron produced in the meantime is taken out by the 
external circuit, and is used as electrical energy of a direct current. Since oxidizer gas, 
for example, oxygen gas, or air is supplied, in this cathode lateral electrode, said 
hydrogen ion, said electron, and oxygen gas react, and water is generated by the 
cathode lateral electrode. 

[0004] By the way, when using it, carrying the above-mentioned fuel cell stack in a car 
etc., in order to obtain desired power, many unit fuel cell eels are fairly needed. If the 
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laminating of the unit fuel cell eel of a considerable number tends to be carried out 
and it is going to constitute a single fuel cell stack in that case, the laminating lay 
length of said unit fuel cell eel will long-picture-ize fairly, and the fault of being unable 
to supply fuel gas equally to each unit fuel cell eel will arise. Then, two or more fuel 
cell stacks are arranged in parallel mutually, and the fuel cell system constituted by 
connecting said fuel cell stacks to a serial electrically is adopted. 
[0005] In this kind of fuel cell system, in case the fuel cell stacks arranged in parallel 
mutually are electrically connected to a serial, in order to simplify that connection 
structure, various devices are made. For example, in JP,8-171926,A, the electric 
polarity of each laminating edge of the fuel cell stack mutually arranged in parallel is 
made into a different polarity, and while the terminal assembly with which engagement 
heights were formed is prepared in one laminating edge, the terminal assembly with 
which the engagement crevice which can engage with said engagement heights was 
formed is installed in the laminating edge of another side. 

[0006] For this reason, while the fuel cell stacks mutually arranged in parallel are 
electronically connectable with a serial only by making the engagement heights and 
the engagement crevice of each terminal assembly engaged, it can slide in the 
direction of a laminating mutually by the thickness of said terminal assembly. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional technique, by making the engagement heights prepared in one terminal 
assembly, and the engagement crevice established in the terminal assembly of 
another side engaged, since it can slide only in the direction of a laminating by the 
thickness of said terminal assembly, it is difficult to carry especially a fuel cell system 
in a car etc. 

[0008] That is, by the car, it is easy to generate a shake to a fuel cell system by the 
repeat of the vibration at the time of transit, change of acceleration or a halt, and 
starting etc. to various directions. For this reason, a relative location gap of the fuel 
cell stack mutually arranged in parallel occurs, and the problem that stress acts on the 
terminal assembly currently installed in the laminating edge of each fuel cell stack is 
pointed out. 

[0009] This invention solves this kind of problem, and when vibration etc. arises in the 
fuel cell stack arranged in parallel mutually, it aims at offering the fuel cell system 
which can prevent certainly that stress acts on the connection part of said fuel cell 
stacks with an easy configuration. 
[0010] 
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[Means for Solving the Problem] In the fuel cell system concerning claim 1 of this 
invention, after the 1st and 2nd fuel cell stack has been mutually arranged by 
juxtaposition, the direction of the positive electrode and negative electrode of an edge 
electrode which adjoins mutually is set as the reverse sense, and the 1 st and 2nd 
power ejection terminal whose another side one side is a negative electrode in a 
positive electrode is prepared in the end section vertical plane by the side of the same 
of said 1st and 2nd fuel cell stack, the 1st and 2nd electric conduction plate is built 
into the way among the other end vertical planes by the side of the same of the 1 st 
and 2nd fuel cell stack, and it prepares in said 1st and 2nd electric conduction plate — 
having — said 1 st and 2nd fuel cell stack top or bottom — and it approaches mutually 
and extending 1st and 2nd connection Itabe is electrically connected through the 
flexible connection object. 

[0011] Thus, from the 1st and 2nd electric conduction plate prepared in a same the 
1st and 2nd fuel cell stack side, 1st and 2nd connection Itabe approached mutually, 
and has extended. For this reason, the flexible connection object which connects 1st 
and 2nd connection Itabe can be shortHengthHzed effectively, and reduction of 
power loss can be aimed at easily. 

[0012] And 1st and 2nd connection Itabe is electrically connected through the flexible 
connection object. Therefore, since a flexible connection object deforms easily also 
when a location gap relative to the 1 st and 2nd fuel cell stack occurs especially by 
vibration of a car etc., it becomes possible about stress occurring to an electrical 
connection part to prevent certainly. 

[0013] Moreover, 1st and 2nd connection Itabe is stationed at 1st and 2nd fuel cell 
stack a top or the bottom. For this reason, in case there is a possibility that goods 
may contact and leak in the upper part side of the 1 st and 2nd fuel cell stack, for 
example, generating of a short circuit can be effectively prevented by preparing 1 st 
and 2nd connection Itabe in said 1st and 2nd fuel cell stack bottom. 
[0014] While being able to use effectively the tooth space of the 1st and 2nd fuel cell 
stack bottom or a top, it projects to said 1st and 2nd fuel cell stack bottom or bottom, 
a part does not exist, and the degree of freedom of the layout of a peripheral device 
improves further again. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the outline strabism explanatory view of 
the fuel cell system 10 concerning the operation gestalt of this invention, and drawing 
2 is the side-face explanatory view of said fuel cell system 10. 

[0016] The fuel cell system 10 is equipped with the 1st fuel cell stack 12 and the 2nd 
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fuel cell stack 14 which are mutually arranged in parallel along a horizontal direction 
(the direction of arrow-head A). The 2nd power ejection terminal 22 which is the 1 st 
power ejection terminal 20 and negative electrode which are a positive electrode is 
formed in the 1st end plate 16 and 18 which constitutes the end section vertical plane 
by the side of the same of the 1st and 2nd fuel cell stacks 12 and 14. 
[0017] The piping device 28 for performing supply and discharge of fuel gas, oxidizer 
gas, and a cooling medium to said 1st and 2nd fuel cell stacks 12 and 14 is included in 
2nd end-plate [ which is the other end vertical plane by the side of the same of the 
1st and 2nd fuel cell stacks 12 and 14 ] 24, and 26 side. The 1st and 2nd fuel cell 
stacks 12 and 14 are fixed to the installation plate 31 which constitutes a car through 
the installation device 30. 

[0018] The 1st fuel cell stack 12 is equipped with the 1st and 2nd separators 34 and 
36 which pinch the unit fuel cell eel 32 and this unit fuel cell eel 32 as shown in 
drawing 3 and drawing 4 , and the laminating of two or more sets of these is carried 
out horizontally (the direction of arrow-head A). The direction of a long side (the 
direction of arrow-head C) directs horizontally, and the 1st fuel cell stack 12 is 
arranged while it has the shape of a rectangular parallelepiped as a whole and the 
direction of a shorter side (the direction of arrow-head B) directs in the gravity 
direction. 

[0019] While the unit fuel cell eel 32 has the solid-state polyelectrolyte film 38, and 
the cathode lateral electrode 40 and the anode lateral electrode 42 arranged on both 
sides of this electrolyte membrane 38, the 1st and 2nd gaseous diffusion layers 44 and 
46 which consist of porosity carbon paper which is a porous layer are arranged by said 
cathode lateral electrode 40 and said anode lateral electrode 42. 
[0020] On both sides of the unit fuel cell eel 32, the 1st and 2nd gaskets 48 and 50 are 
formed, and while said 1st gasket 48 has the big opening 52 for containing the cathode 
lateral electrode 40 and the 1st gaseous diffusion layer 44, it has the big opening 54 
for said 2nd gasket 50 to contain the anode lateral electrode 42 and the 2nd gaseous 
diffusion layer 46. The unit fliel cell eel 32 and the 1st and 2nd gaskets 48 and 50 are 
pinched with the 1 st and 2nd separators 34 and 36. 

[0021] Shorter side 55b directs in the gravity direction, and the 1st separator 34 is 
arranged while field 34a which counters the cathode lateral electrode 40, and field 34b 
of the opposite side are set up in the shape of a rectangle, for example, long side 55a 
directs horizontally. 

[0022] Oxidizer gas inlet 56a for passing the oxidizer gas which is oxygen gas or air, 
and fuel gas inlet-port 58a for passing fuel gas, such as hydrogen gas, have a long 
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configuration, and are prepared in the vertical direction at the both-ends edge upper 
part side by the side of shorter side 55b of the 1 st separator 34. It has a long 
configuration in the vertical direction, and oxidizer gas outlet 56b and fuel gas outlet 
58b are prepared in it at the both-ends edge lower part side by the side of shorter 
side 55b of the 1 st separator 34 so that it may become oxidizer gas inlet 56a and fuel 
gas inlet-port 58a in a diagonal location. 

[0023] While four long picture cooling-medium inlet ports 60a-60d are formed in the 
direction of arrow-head C at the lower limit section of long side 55a of the 1st 
separator 34, four cooling-medium outlets [ long picture / the direction of arrow-head 
C ] 60e-60h are similarly established in the upper part by the side of long side 55a of 
this 1st separator 34. Cooling media, such as pure water, ethylene glycol, and oil, are 
supplied to the cooling-medium inlet ports 60a-60d. The ten 1st oxidizer 
gas-passageway slots 62 which are open for free passage to oxidizer gas inlet 56a and 
which became independent, respectively are established in field 34a of the 1st 
separator 34 toward the gravity direction, moving in a zigzag direction horizontally. 
The two 1st oxidizer gas-passageway slots 62 join the 2nd oxidizer gas-passageway 
slot 65 at a time, and said five 2nd oxidizer gas-passageway slots 65 which became 
independent, respectively are open for free passage to oxidizer gas outlet 56b. The 
pore 63 for tie rod insertion is formed in the 1 st separator 34 at six places. 
[0024] The 2nd separator 36 is formed in the shape of a rectangle, and while 
penetration formation of oxidizer gas inlet 66a and the fuel gas inlet-port 68a is 
carried out, penetration formation of oxidizer gas outlet 66b and the fuel gas outlet 
68b is carried out at the both-ends edge upper part side by the side of shorter side 
64b of this 2nd separator 36 at that both-ends edge lower part side so that it may 
become said oxidizer gas inlet 66a and said fuel gas inlet-port 68a, and a diagonal 
location. 

[0025] Penetration formation of the four cooling-medium inlet ports [ long picture / 
the direction of arrow-head C ] 70a-70d is carried out at the lower part by the side of 
long side 64a of the 2nd separator 36, and penetration formation of the 
cooling-medium outlets 70e-70h is similarly carried out in the direction of arrow-head 
C at a long picture at the upper part by the side of this long side 64a. 
[0026] As shown in drawing 5 , it is open for free passage to fuel gas inlet-port 68a, 
the ten 1st fuel gas passage slots 72 are formed in field 36a of the 2nd separator 36, 
this 1st fuel gas passage slot 72 is open for free passage into the five 2nd fuel gas 
passage slots 73, and said 2nd fuel gas passage slot 73 is open for free passage to fuel 
gas outlet 68b. 
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[0027] As shown in drawing 6 , with field 36a of the 2nd separator 36, the 
cooling-medium passage 74a-74d which is open for free passage according to an 
individual, respectively is established in the cooling-medium inlet ports 70a-70d and 
the cooling-medium outlets 70e~70h toward the gravity direction at field 36b of the 
opposite side. Between said 1 st passage slot 76a and 76b, the two 2nd passage slots 
78 estrange mutually the cooling-medium passage 74a-74d predetermined spacing 
every in parallel with the gravity direction, and it is prepared, respectively while it is 
equipped with the 1 st passage slots 76a and 76b of nine each which is open for free 
passage to the cooling-medium inlet ports 70a~70d and the cooling-medium outlets 
70e-70h. The pore 63 for tie rod insertion is formed in six places like [ the 2nd 
separator 36 ] the 1st separator 34. 

[0028] As shown in drawing 7 , the terminal assembly 80 and the 1st electric 
conduction plate 82 which are a terminal plate are arranged in the direction both ends 
of a laminating of the unit fuel cell eel 32 to which the laminating only of the 
predetermined number was carried out. While the laminating of the 1st end plate 16 is 
carried out to a terminal assembly 80 through an electric insulating plate 84, this 
terminal assembly 80 is equipped with the 1st power ejection terminal 20. 
[0029] As shown in drawing 8 , the 1 st power ejection terminal 20 provides the minor 
diameter thread parts 88a and 88b in the both ends of the cylinder-like m^jor 
diameter 86. The nut member 92 is screwed on by a projection and said thread-part 
88a in oxidizer gas inlet 56a of the 1st separator 34 through the pore 90 by which this 
thread-part 88a was formed in the terminal assembly 80. In order to raise the seal 
nature between terminal assemblies 80 in the shoulder of a m^jor diameter 86, while 
the seal member 94 is infixed in it, an insulating ring 98 is infixed between the 
periphery of said m^jor diameter 86, and the pore 96 formed in the 1 st end plate 1 6. 
[0030] As shown in drawing 9 , the 1 st electric conduction plate 82 is mostly set up 
the same configuration, the shape of i.e., a rectangle, with the 2nd separator 36, and 
oxidizer gas inlet 100a, fuel gas inlet-port 102a and oxidizer gas outlet 100b, and fuel 
gas outlet 102b are mutually prepared in the both-ends edge by the side of a shorter 
side in the diagonal location. While four cooling-medium inlet ports 104a-104d and 
cooling-medium outlets 104e~104h are established in the long side side lower part and 
the upper part of the 1st electric conduction plate 82, respectively, the pore 63 for tie 
rod insertion is formed in six places. 

[0031] the 1st electric conduction plate 82 — the 1st fuel cell stack 12 bottom — and 
1st connection Itabe 106 who approaches the 2nd fuel cell stack 14 and extends is 
formed. It projects in 1st connection Itabe 106 caudad, the two bolt sections 108a and 
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108b are prepared for him, and these bolt sections 108a and 108b and the 1st electric 
conduction plate 82 consist of ingredients which have conductivity, for example, SUS, 
copper, etc. As shown in drawing 7 , the laminating of the 2nd end plate 24 is carried 
out to the 1st electric conduction plate 82 through an electric insulating plate 1 10, a 
cover plate 1 12, and the seal member 114. 

[0032] As shown in drawing 10 and drawing 1 1 , the 2nd end plate 24 is constituted in 
the shape of a rectangle, and it is prepared in the both-ends edge lower part side by 
the side of the shorter side at the both-ends edge upper part side by the side of the 
shorter side so that oxidizer gas outlet 1 20b and fuel gas outlet 1 22b may become 
said oxidizer gas inlet 120a and said fuel gas inlet-port 122a, and a diagonal location, 
while penetration formation of oxidizer gas inlet 120a and the fuel gas inlet-port 122a 
is carried out. 

[0033] It is a long picture horizontally, and the 1st cooling-medium passage slots 
124a-124d which are open for free passage at the cooling-medium inlet ports 
70a-70d of the 2nd separator 36, and the 2nd cooling-medium passage slots 
124e-124h which are open for free passage to the cooling-medium outlets 70e-70h of 
said 2nd separator 36 have the predetermined depth in field 24a inside the 1 st end 
plate 24 p and are formed in it. The 1st cooling-medium passage slots 124a-124d are 
open for free passage at the 1 2 edges of 1 st slot 1 26a, respectively. After 1 st slot 
126a extends up in parallel mutually, two join at a time, respectively, 2nd slot 126b is 
prepared, every two of said 2nd slot 126b join 3rd slot 126c, respectively, and it opens 
it for free passage to the cooling-medium feed hopper 128. 

[0034] The 2nd cooling-medium passage slots 124e-124h are open for free passage 
to 12 1st slot 130a similarly, respectively, and said 1st slot 130a extends in vertical 
down, and they join 2nd slot 130b two [ at a time ]. 2nd slot 130b joins 3rd slot 130c 
two [ at a time ], and is open for free passage to the cooling-medium exhaust port 1 32. 
As shown in drawing 10 , the supply line 134 and the exhaust pipe way 136 are 
connected with the cooling-medium feed hopper 128 and the cooling-medium exhaust 
port 132, and this supply line 134 and this exhaust pipe way 136 have projected only 
predetermined die length to the way outside the 1st fuel cell stack 12 at them. The 
pore 63 for tie rod insertion is formed in the 2nd end plate 24 at six places. 
[0035] As shown in drawing 7 f through the bolting device 140, the 1st fuel cell stack 
12 is bound tight in the direction of a laminating (the direction of arrow-head A) in one, 
and is fixed to it. The bolting device 1 40 is formed in the external surface, liquid 
chamber [ which is prepared in the external surface side of the 1st end plate 16 ] 142, 
and incompressible liquid 144 for planar pressure grant enclosed in this liquid chamber 
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142, for example, silicone oil, side of the 2nd end plate 24, and in order to press said 
2nd end plate 24 to said 1 st end-plate 1 6 side, it is equipped with three disk springs 
146a-146c which estrange predetermined spacing every horizontally and are arranged. 
[0036] The 1st end plate 16 is countered on both sides of the liquid chamber 142, the 
back up plate 148 is arranged, and the liquid chamber 142 is constituted between the 
sheet metal 150 of this back up plate 148, aluminum, or stainless steel. Disk springs 
146a-146c are supported by the adapter plate 152 while estranging them abbreviation 
regular intervals every and arranging them in the field of the 2nd end plate 24. The 1st 
fuel cell stack 12 is penetrated from an adapter plate 152, and six tie rods 154 are 
inserted in the back up plate 148. By thrusting a nut 156 into the edge of a tie rod 154, 
the 1st fuel cell stack 12 is held in one. 

[0037] As shown in drawing 2 and drawing 12 , the installation device 30 is equipped 
with the MAWANTO brackets 162a and 162b by which a stop is ****ed and carried 
out to the bracket sections [ which are prepared in the lower part side of the 1st end 
plate 1 6 in one ]a [ 1 60 ] and 1 60b, and lower part side of the 2nd end plate 24. While 
the long picture long holes 164a and 164b are formed in the direction of a laminating of 
the 1 st fuel cell stack 1 2 (the direction of arrow-head A) at the bracket sections 1 60a 
and 1 60b, Pores 1 66a and 1 66b are formed in mounting brackets 1 62a and 1 62b. 
[0038] The rubber mounting 168 is arranged at long holes 164a and 164b and Pores 
1 66a and 1 66b, respectively. A nut 1 74 is screwed in this thread-part 1 70a, while a 
color 172 is arranged at said thread-part 170a to which thread parts 170a and 170b 
are formed up and down, and the rubber mounting 168 projects in the upper part and 
this color 172 is inserted in long holes 164a and 164b from here. In the mounting 
bracket 162a and 162b side, thread-part 170a of the rubber mounting 168 is inserted 
in Pores 1 66a and 1 66b, and a nut 1 74 is screwed in the point. Thread-part 1 70b 
which projects in the lower part side of the rubber mounting 168 fixes the 1st fuel cell 
stack 12 to a car etc. by being inserted in the installation plate 31 and screwing a nut 
176. 

[0039] As shown in drawing 13 , while the 2nd fuel cell stack 14 is constituted 
symmetrically [ the 1st fuel cell stack 12 mentioned above ], the cathode lateral 
electrode 40 and the anode lateral electrode 42 are arranged to the electrolyte 
membrane 38 at the reverse side, and the 2nd power ejection terminal 22 which is a 
negative electrode is formed in the 1st end-plate 18 side (refer to drawing 14 ). The 
2nd fuel cell stack 14 is fundamentally constituted like the 1st fuel cell stack 12, gives 
the same reference mark to the same component, and omits the detailed explanation. 
[0040] As shown in drawing 1 5 , the 2nd fuel cell stack 14 has formed 2nd connection 
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Itabe 182 close to 1st connection Itabe 106 of the 1st electric conduction plate 82 
which is equipped with the 2nd electric conduction plate 1 80, and extends on this 2nd 
electric conduction plate 180 at said 2nd fuel cell stack 14 bottom, and is prepared in 
the 1st fuel cell stack 12. The bolt sections 108a and 108b of a pair, and 184a and 
184b are prepared for 1st and 2nd connection Itabe 106 and 182, respectively. 
[0041] The flexible connection object 186a and 186b, for example, stranded wires, is 
connected to the bolt sections 108a and 184a and the bolt sections 108b and 184b, 
respectively. Stranded wires 1 86a and 1 86b are constituted by twisting the lead wire 
of the shape of much thin line reticulated, and are covered with the rubber coverings 
188a and 188b, respectively. In addition, as long as it has desired flexibility, stranded 
wires 186a and 186b may be substituted, and connection objects, such as a cable, may 
be used. 

[0042] As shown in drawing 1 3 , it is arranged in the location where fuel gas inlet-port 
122a and oxidizer gas outlet 120b approach mutually the 2nd end plate 24 and 26 
which constitutes the 1st and 2nd fuel cell stacks 12 and 14, respectively, and the 
piping device 28 is included in this 2nd end plate 24 and 26. 

[0043] As shown in drawing 1 and drawing 1 6 , the piping device 28 is equipped with 
the 1st bracket 190 which covers each fuel gas inlet-port 122a of the 2nd end plate 
24 and 26 which constitutes the 1st and 2nd fuel cell stacks 12 and 14 installed 
mutually, and is fixed to said 2nd end plate 24 and 26 in one. The fuel gas supply pipes 
1 92a and 1 92b which are open for free passage, respectively are formed in each fuel 
gas inlet-port 122a, said fuel gas supply pipes 192a and 192b join this 1st bracket 190, 
and it is open for free passage to the fuel gas feed hopper 1 94. 

[0044] Each oxidizing agent gas outlet 120b is covered to the 2nd end plate 24 and 26, 
and the 2nd bracket 196 is fixed to it. The point of the oxidizer gas exhaust pipes 198a 
and 1 98b which are formed in this 2nd bracket 1 96 and are open for free passage to 
oxidizer gas outlet 1 20b, respectively is open for free passage in one to the oxidizer 
gas exhaust 200. 

[0045] Each oxidizing agent gas inlet 1 20a and fuel gas outlet 1 22b are covered to the 
2nd end plate 24 and 26, and the 3rd and 4th brackets 202 and 204 are fixed to it. 
While the both ends of the oxidizer gas supply line 206 which is open for free passage 
to oxidizer gas inlet 120a are open for free passage to the 3rd and 4th brackets 202 
and 204, the oxidizer gas supply opening 208 is formed in the way of this oxidizer gas 
supply line 206. To the 3rd and 4th brackets 202 and 204, the both ends of the fuel gas 
exhaust pipe 210 which is open for free passage to fuel gas outlet 122b are open for 
free passage, and the fuel gas exhaust port 212 is formed in the way of this fuel gas 
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exhaust pipe 210. 

[0046] The both ends of the cooling-medium supply pipe 214 are connected with each 
supply line 134 established in the 2nd end plate 24 and 26, and the cooling-medium 
feed hopper 216 is formed in this cooling-medium supply pipe 214. While the 
cooling-medium exhaust pipe 218 is connected with each exhaust pipe way 136 
established in the 2nd end plate 24 and 26, the cooling-medium exhaust port 220 is 
formed in this cooling-medium exhaust pipe 218. 

[0047] Thus, actuation of the fuel cell system 10 constituted is explained below. 
[0048] As shown in drawing 1 , while fuel gas (for example, gas containing the 
hydrogen which reformed the hydrocarbon) is supplied to the fuel cell system 10 from 
the fuel gas feed hopper 194, air or oxygen gas (only henceforth air) is supplied to the 
oxidizer gas supply opening 208 as oxidizer gas. Furthermore, a cooling medium is 
supplied to the cooling-medium feed hopper 216. 

[0049] The fuel gas supplied to the fuel gas feed hopper 194 is sent to each fuel gas 
inlet-port 122a of the 2nd end plate 24 and 26 which constitutes the 1st and 2nd fuel 
cell stacks 12 and 14 through the fuel gas supply pipes 192a and 192b, and is further 
introduced into the 1st fuel gas passage slot 72 from each fuel gas inlet-port 68a of 
the 2nd separator 36. As shown in drawing 5 , the fuel gas supplied to the 1st fuel gas 
passage slot 72 moves in the gravity direction, moving in a zigzag direction 
horizontally along with field 36a of the 2nd separator 36. 

[0050] The hydrogen gas in fuel gas is supplied to the anode lateral electrode 42 of 
the unit fuel cell eel 32 through the 2nd gaseous diffusion layer 46 in that case. And 
while intact fuel gas moves along the 1st fuel gas passage slot 72 and the anode 
lateral electrode 42 is supplied, intact fuel gas is discharged from fuel gas outlet 68b 
through the 2nd fuel gas passage slot 73. This intact fuel gas is introduced into the 
fuel gas exhaust pipe 210 through each fuel gas outlet 122b of the 2nd end plate 24 
and 26, and is discharged from the fuel cell system 10 through the fuel gas exhaust 
port 212. 

[0051] On the other hand, the air supplied to the oxidizer gas supply opening 208 is 
sent to each oxidizer gas inlet 120a prepared in the 2nd end plate 24 and 26 through 
the oxidizer gas supply line 206, and oxidizer gas inlet 56a of the 1st and 2nd fuel cell 
stack 12 and the 1st separator 34 incorporated in 14 is supplied further (refer to 
drawing 3 ). With the 1st separator 34, the air supplied to oxidizer gas inlet 56a is 
introduced into the 1st oxidizer gas-passageway slot 62 in field 34a, and it moves in 
the gravity direction, moving in a zigzag direction horizontally along this 1 st oxidizer 
gas-passageway slot 62. 
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[0052] While the oxygen gas in air is supplied to the cathode lateral electrode 40 from 
the 1st gaseous diffusion layer 44 in that case, intact air is discharged from oxidizer 
gas outlet 56b through the 2nd oxidizer gas-passageway slot 65. The air discharged by 
this oxidizer gas outlet 56b is discharged from the oxidizer gas exhaust 200 through 
the oxidizer gas exhaust pipes 1 98a and 1 98b from oxidizer gas outlet 1 20b prepared 
in the 2nd end plate 24 and 26 (refer to drawing 1 ). 

[0053] By this, a generation of electrical energy will be performed by the 1st and 2nd 
fuel cell stacks 12 and 14, and power will be supplied to the 1st and 2nd power 
ejection terminal 20 with which properties differ, respectively and the load connected 
among 22, for example, the motor which is not illustrated. 

[0054] Moreover, the inside of the 1st and 2nd fuel cell stack 12 and 14 is effectively 
cooled by the cooling medium. That is, the cooling medium supplied to the 
cooling-medium feed hopper 216 is introduced into the supply line 134 established in 
the 2nd end plate 24 and 26 from the cooling-medium supply pipe 214. As shown in 
drawing 1 1 , this cooling medium is introduced into the cooling-medium feed hopper 
1 28 of the 2nd end plate 24 and 26, and is sent to the 1 st cooling-medium passage 
slots 124a-124d through 1st slot 126a from two or more 2nd slot 126b. 
[0055] The cooling medium introduced into the 1st cooling-medium passage slots 
124a-124d is introduced into the cooling-medium inlet ports 70a-70d formed in the 
lower part side of the 2nd separator 36, and as shown in drawing 6 R> 6, it moves 
toward the upper part in the cooling-medium passage 74a~74d which is open for free 
passage at said cooling-medium inlet ports 70a-70d from a lower part. The cooling 
medium which cooled each unit fuel cell eel 32 through the cooling-medium passage 
74a-74d is introduced into the 2nd cooling-medium passage slots 124e-124h of the 
2nd end plate 24 and 26 through the cooling-medium outlets 70e-70h (refer to 
drawing 1 1 ). The cooling medium introduced into these 2nd cooling-medium passage 
slots 124e-124h is sent to the cooling-medium exhaust port 132 through 1st slot 
130a to 2nd slot 130b, and is discharged from the cooling-medium exhaust port 220 
through the cooling-medium exhaust pipe 218 from the exhaust pipe way 136. 
[0056] In this case, with this operation gestalt, while the 1st and 2nd fuel cell stacks 
12 and 14 are arranged in parallel with the direction of a laminating (the direction of 
arrow-head A), respectively, the direction of the positive electrode and negative 
electrode of an edge electrode which adjoins mutually is set as the reverse sense. 
That is, in the 1st and 2nd fuel cell stacks 12 and 14, the array sequence of the 
cathode lateral electrode 40 which constitutes the unit fuel cell eel 32, an electrolyte 
membrane 38, and the anode lateral electrode 42 is set as the reverse sense. For this 
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reason, from the 1st end plate 16 and 18 by the side of the same, the 1st power 
ejection terminal 20 which is a positive electrode, and the 2nd power ejection terminal 
22 which is a negative electrode are formed, respectively, and loads which are not 
illustrated, such as a motor, are easily connected to said 1st and 2nd power ejection 
terminals 20 and 22. 

[0057] moreover, the 1st and 2nd electric conduction plate 82,180 includes in 2nd 
end-plate 24 and 26 side, respectively — having — **** — said 1st and 2nd electric 
conduction plate 82,180 — the 1st and 2nd fuel cell stack 12 and 14 bottom — and it 
approaches mutually and extending 1st and 2nd connection Itabe 106 and 182 is 
formed (R> drawing 15 5 reference). Therefore, a conductive member [ long picture / 
for connecting electrically 1st and 2nd connection Itabe 106 and 182 ] becomes 
unnecessary, and it can connect easily through the short length stranded wires 186a 
and 186b, and is effective in the ability to reduce power loss effectively. 
[0058] Furthermore, since 1st and 2nd connection Itabe 106 and 182 is connected 
through the stranded wires 186a and 186b which are flexible connection objects, 
where especially the fuel cell system 10 is carried in a car etc., it is used suitably. That 
is, on a car, it is easy to generate a shake by the vibration from a road surface, 
modification of whenever [ acceleration-and-deceleration ], etc. in the various 
directions, this shake gets across to the fuel cell system 10, and the relative location 
of the 1st and 2nd fuel cell stacks 12 and 14 tends to shift. 

[0059] Here, in order to connect electrically the 1st and 2nd electric conduction plate 
82,180, even if the stranded wires 186a and 186b which are flexible connection 
objects are formed and the 1st and 2nd fuel cell stack 12 and 14 comrades cause a 
location gap mutually, in order that said stranded wires 186a and 186b may deform 
easily, the force with said 1st and 2nd electric conduction plate 82,180 impossible for 
is not applied. The effectiveness that the fault generated to the connection part of the 
1st and 2nd electric conduction plate 82,180 can be prevented as much as possible 
with an easy configuration by this is acquired. Moreover, stranded wires 186a and 
186b are equipped with the rubber coverings 188a and 188b, and it becomes possible 
to protect effectively said stranded wires 186a and 186b. 

[0060] With this operation gestalt, it extends to the 1st and 2nd fuel cell stack 12 and 
14 down side, and 1st and 2nd connection Itabe 106 and 182 is formed in the 1st and 
2nd electric conduction plate 82,180 further again. For this reason, when the fuel cell 
system 10 is carried in a car etc. with a posture as shown in drawing 1 , goods do not 
contact 1st and 2nd connection Itabe 106 and 182, and there is an advantage that 
generating of a short circuit can be prevented effectively. 
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[0061] And it becomes possible for lobes, such as a connection terminal, not to exist 
in the upper part side of the fuel cell stack 10, and to utilize effectively the tooth 
space by the side of this upper part. It is effective in the degree of freedom of a layout 
improving thereby especially. 

[0062] In addition, 1st and 2nd connection Itabe 106 and 182 may be formed [ the 
case where goods do not exist in the upper part side of the fuel cell system 10, and ] 
in the 1st and 2nd fuel cell stack 12 and 14 bottom, respectively to secure a tooth 
space to the lower part side of this fuel cell system 10. 
[0063] 

[Effect of the Invention] In the fuel cell system concerning this invention, while being 
located in a same side and building the 1st and 2nd electric conduction plate into the 
1 st and 2nd fuel cell stack by which the direction of the positive electrode and 
negative electrode of an edge electrode which adjoins mutually is set as the reverse 
sense, 1st and 2nd connection Itabe prepared by approaching mutually from said 1st 
and 2nd electric conduction plate is electrically connected through flexible connection 
Itabe. For this reason, even if a location gap relative to the 1st and 2nd fuel cell stack 
causes by vibration of a car etc., stress does not act on an electrical connection part. 
And since a flexible connection object is short-lengthHzed sharply, it becomes 
possible to reduce power loss effectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline strabism explanatory view of the fuel cell system 
concerning the operation gestalt of this invention. 

[Drawing 2] It is the side-face explanatory view of said fuel cell system. 

[Drawing 3] It is the important section decomposition perspective view of the fuel cell 

stack which constitutes said fuel cell system. 

[Drawing 4] It is the important section longitudinal-section explanatory view of said 
fuel cell stack. 

[Drawing 5] It is the transverse-plane explanatory view of one field of the 2nd 
separator which constitutes said fuel cell stack. 

[Drawing 6] It is the transverse-plane explanatory view of the field of another side of 
said 2nd separator. 

[Drawing 7] It is the outline longitudinal-section explanatory view of said fuel cell 
stack. 

[Drawing 8] It is the explanatory view showing the connection structure of the power 
ejection terminal which constitutes said fuel cell stack. 

[Drawing 9] It is the strabism explanatory view of the electric conduction plate which 
constitutes said fuel cell stack. 

[Drawing 1 0] It is the passage explanatory view showing the flow of the fluid in said 
fuel cell stack. 

[Drawing 1 1] It is the transverse-plane explanatory view of the field by the side of a 
way among the 2nd end plate which constitutes said fuel cell stack. 
[Drawing 12] It is the flat-surface explanatory view of said fuel cell stack. 
[Drawing 13] It is the transverse-plane explanatory view which omitted the piping 
device of said fuel cell system. 
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[Drawing 14] It is the tooth-back explanatory view of said fuel cell system. 

[Drawing 1 5] It is the strabism explanatory view showing said fuel cell system bottom. 

[Drawing 16] It is the transverse-plane explanatory view of said fuel cell system. 

[Description of Notations] 

10 — Fuel cell system 12 14 — Fuel cell stack 

16, 18, 24, 26 — End plate 

20 22 — Power ejection terminal 28 — Piping device 

30 — Installation device 32 — Unit fuel cell eel 

34 36 — Separator 38 — Electrolyte membrane 

40 — Cathode lateral electrode 42 — Anode lateral electrode 

56a, 66a, 100a, 120a — Oxidizer gas inlet 

56b, 66b, 100b, 120b — Oxidizer gas outlet 

58a, 68a, 102a, 122a — Fuel gas inlet port 

58b, 68b, 102b, 122b — Fuel gas outlet 

60a-60d, 70a-70d, 104a-104d — Cooling^medium inlet port 

60e-60h, 70e-70h, 104e-104h — Cooling-medium outlet 

62 65 — Oxidizer gas-passageway slot 72 73 — Fuel gas passage slot 

74a-74d — Cooling-medium passage 80 — Terminal assembly 

82,180 — Electric conduction plate 106 182 — Connection Itabe 

124a-124h — Cooling-medium passage slot 

1 34 — Supply line 1 36 — Exhaust pipe way 

140 — Bolting device 142 — Liquid chamber 

146a-146c — Disk spring 160a, 160b — Bracket section 

1 62a, 1 62b — Mounting bracket 

1 68 — Rubber mounting 1 86a, 1 86b — Stranded wire 
188a, 188b — Rubber covering 



[Translation done.] 
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-A«9 4aVf-g£ftl>i: tttC, b5IEA«8 6c7) 
b m 1 X y H 7V- h 1 6 K^J£$ *lfc?L» 9 6 fc 

[0030] ii 9 *,z7fc$-£ o mimnr^- h82 



li, Wi2-t^U—? 3 6 bteim-Btt. -f^h^o. * 

JWtf^AP 10 0a, «PM*AP 1 0 2 a £> itfBHL 
ffbyxtfJP 10 0b. mm*f xtUn 102b **5W::*r 
ftftS^l&ft t>tlX US.^l «17l/- h 8 2 <7);Rj2 
WTSPfc J: tAbgBfcti , -en-f n 4 ocoftai&frAP 1 
04a~l 04dfcftifl&f*ajPl 04e~l 0 4h# 
mWt>tl&bbi>1,Z^ KJ?jIffi<7)?Lg|S6 3#6 

[00311 11 b 8 2 lC<4. tn 1 

A?7?12 cOTiflfc*^m 2 ^7?14C 

jfi»LTj&tt*si 1 mimn 1 o 6 jWRJt^.*i& . m 

1 KMSHKaK l 0 6 fcli, T^rfc^Sli LT 2*c7)^ hgp 
108a N 108brSl^n, ClCD^hgP108 
a. 1 0 8bfcJ:tfJ&l3$m7°U-h8 2{2. 

07 IS 1 it/I/- h 8 2 fcli, ^Si^ 

no.isii 2to£Vis->u&mi i4*ftLxm 
[oo32]ii o&iunai l^-rio^. g2x 

V h'TP- h 2 4te£;JjBtf.lZffif8,ZtlX& 0 . 

mmcommtm±mmizii. wtRMtfxxa 1 2 0 at 

»^AP 122at ^Kii^j^^ix^ -e 
c7)5Sffl(l!lOW^^SI5TgB«tc{2, IWbW^ajP 1 2 0 

b bm\^^mn 1 2 2 b k ^"H-rfe^^J^AP 1 2 

0 afc itA'milSM^XAP 1 2 2at^fitm 

[0033] $lxyK7U-h 2 4C0(*]{fflC0ffl2 4 a 
IS2-fe^-l^-^ 3 6^«*AP7 0 a~7 0 
d izm&t 1 ^ai«fl£«igS&« 1 2 4 a~ 1 2 4 d 
fc. ffiem2-fe^"W—^3 6<5D^ai^aiP7 0e~7 

oh(=ifii-r&m2j#aaawcaa»aii 24e~i 24h 

*¥*|6Uc*^'C**oBf5E^>»$**t-CJI3ljtSii 
4. m&aittfrSEHMftl 24a-124dli, -etl-f 
ill 2*<omi«gPl 2 6a<03ggMCjijfr$-S. ^1« 

ti2^r^^m.txm2mui 2 e hti*mtt>ix. mib 

m2»gPl 2 6b*<-?-a^2*-r-?Sl3»gBl 2 6c 

fc-^ie LT»a»««c«iftp 1 2 8 tiiii-ts . 

[00 34] &2)bWm&Um\ 2 4e~l 24 h 
RHRC-t^n 1 2*<r>m 1 «gp 1 3 0 atc^i 
L. mm 1 «SE 1 3 0 atfBirraflfcSEa- LT*2 
»g)5 1 3 0 b tc2*To-^M^4 . m2»g5 1 3 0 b 
tt. 22(srf om3»gP 13 0c t-&«LT»aWE«cSBB 
P 1 3 2 tcaSl^* . ^ai^tti^P 1 2 8 *$ itfNffll 
iMtUO 1 3 2 H 1 0 IZtf^Z d iZ. w&m 

1 3 4 kifttt'gSS 1 3 6tfm&ZtlXt5 0 . -iOttS^ 
SS 1 3 4*>£VZcr>m$,<gm 13 6^.^1 »4«MX 
^■y^ 1 2<MMjtZtii%(r>&Zt*it98iiLX\>i&. M2 
XVh'ri/-h2 4tC{i, ^-f o-y K»iiffl<9?LgB6 3 
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coo35] muz^i-x mmnmx? y ? 

1 2ti, «gy>#tt«1f 1 4 0£tf-LT«J13-ffi| (^EPA 

4 0te, ilxyKri/-M 6<7tfhffl{i{;:f£lt£>ft& 
yA'14 2t, dOjg^A- 5"< 1 4 2 rtCM 
ASftS^ffifiittOKEtt^ffligf*, 0Utf, 
3f>f;H44i:. m2xyh'7V-h24co?hffi(l!l(ClS 
tt4>ft, 1tFiem2xyh'ri^-b24$rKfieiglxyH 

0810 tTl£B£ftS 30<7)mtffc l 4 6 a~l 4 6 c 

[0036] I*ftyA'14 2mt^lxyH7 
1/-M 6tC^|6lLT^'y^T y7^l/-M4 8^*ie 

yrt 142 **«i££ft-g> . Ilfcf to 1 4 6 a~ 1 4 6 
c«, m2xyh'7"l/-h2 4c7)H^^B&^rail-rofi 
ratTlEBSft&fcfcUc, KOfltHSl 5 2t£ OS 

1 2S1EIU^y?7777l'-M48t6*^ 

fft*? y9 1 23&«-^W9t:«»$<l4. 

[00 37] 02*Jj:tfHll 2fcij5tf-J:3tC. KDtttt 
«N83 0ll ®lxyK7l/-M 6<0Tffl«fe:— *W 
fc»W-fe*t6^9*-vh*l 6 0a, 160bi:, S2 
iy K7V— h 2 4«TSBfflUciatjh«>$#i.iW^h 
^7M62a, 1 62bt£ffit&. h 
ail 6 0a, 1 6 Obfcfi, mi&mWMA9v9 1 2 
commUfa (KWAXfa ) tC^R^m l 6 4 a . 16 
4b#»j£;Sft.£— 7-»h/777M62a, 
162b{C?LgPl 66a, 166b«§W. 

[00383 164a, 1 6 4 bfeilATLSB 1 6 6 
a, 16 6bdi, -eft-eft ^A-<"7y h 1 6 8#IEg 
£ft£. iA^yM 6 8(2, ±Tfclfcfc»l 7 0 
a, 1 7 0b#l£(t£>ftTfc9, ±aK=3SM-*IWEfc 
t»l 7 0 aW5-17 2**ffiS£*l."C<r<0#7— 1 
7 2*^^*»^7L1 64 a, 1 64btlfA§ft-i>fc 
ktt, Ktafctfl 7 0a£^y M 7 4j&*Hte3ft 
4. 7-)yh77y-7 M 6 2a, 16 2bffl|T1i, 3 
A-?<7>"M 680fotail 70aj&<7Lail 66a, 1 

6 6b fc»A3*l-C*0>5fe»aW=-t b 1 7 4im&Z 

tih. iA^yn 6 8^Tami^ai-t-s.feta;i 

7 0b«, M y )Wry°V—h3HzmA^tlXi-y h 1 

7 6#*s-&$ft6 ztizx^mi mmmmx? v9i 
2tmwmizMj£tz. 

[0 0 3 9] HI 3(3*tf-J:3£. ^2*fflliX^7 
? 1 4 li, ±i£t*:SiS 1 y 9 1 2 

(KjOftJfcSft&fctit, «(»W)^3 8^tT^y- 



Kiim@4 o try- Knre«S4 2 fc*^natiES§ft 

^jK'9ait«?2 2^iS(t^iXl> (Hl4#j$) . SS2 

«m«?fix 9-v9\4\t. m*mzim 1 smmm* * 

7^12t mmt,zffif8.2tixt5 <0 , P3-*>»«K*fc:tt 

[0040] hi 5 3 <c. m2m\mmx9-y 
^i4(±, m2mm7i<-bi 8ozffiz.x&K>. zco 
m2mmy'u-h 1 8 otti, Mias^^^a*? >y 

? 1 4coT0BtMS t*>oS& 1 jgmmifcx* 7?12(: 

miktix i^&m 1 «t7^- b 8 2cr>m 1 sa^as 1 

0 6 IcifiJg-r&SS 2 ttRffift l 8 2 Srt&tf-T v >s . m 1 
& J:tftS2ttlMKffi 1 0 6, 182 Kti, -eft-eft-*f 
bail 0 8a, 108btl84a, 184bi; 
a*i£{f£>ftTV^. 

[0041]^;Uhail08ai:184 a*3 £XS#}1> b 

aiio8bti84b *ft-w»rjatt«tttt, m 

x(f, 889181 86 a, 186b#8«3ii6. 

186a, 1 8 6 b « , tt(mm&m&*mvt£M 

8a, 18 8b( l Zi'0mhtlX\^h. 3ri5, WS^St 
tt£3TT4 k<DT'2>ft{£, ^0iai86a, 186b 

[0042] HI 3tC^rJ:dt, Igl fcit/m2«m 
i^^7?12, 1 4£ffij£-ti>^2x>'F7'V-b 
2 4, 26 tti, -eix^-'ix^^XAP 122a tW.it 
mtf^&U 12 0 b ktfm^Z&Wi-t&QmiiZffiW.Ztt 
TfcO, IOS2xyH7l/-N24. 2 6 Izfflgffl® 
2 81)mX-&& it-S. 

[ 0 0 4 3 ] H 1 tS«fclfl! 1 6tC^i 3 £, SWSfll 

•/^12, 1 4Srifi^-r.|»m2xyh'Tl/-b2 4, 2 
6<7)»4^A01 2 2aSrS^-CMI2ll2x>Hr 
l/-h24, 2 6ic-ttW^ES£ix£m:/'5^-y h 
190^<lx4. ;^1/5^7M90CI1 

m^ap 1 2 2 at=-eftmMa-rs«m^xf*i^gp 

19 2a, 192b jWKW&ft.. ffl»f^xeti)^ 1 
9 2a, 192 ba«£«LTfl«Mr*«lfrP 1 9 4 til 

[0 044] Jfl2x>-h'r^-h24, 2 6W1#S 
•fraXfXtHPl 2 0b iW-oXf^2y : y-tr-/ b 1 96^' 
HS$ftS. ^^2/7y-7 M 9 6tiS(t^ft»-fb 

ffj^asp 120b fc-t<i-p*iasi-r*»fldw^«wj 
* 1 9 8 a , i98b emsaw'* mmtfzm tun 2 

OOt— tisWt&afrf 

[0045] ^2xyH71/-h24, 26tti, -eft 
-eftcOSg'fkg'J^AP 1 2 0 a&XlfjmtfAitiO 1 2 
2bJ:S-?tS3fcJ:^47777h20 2. 204 
*TO$ftl>„ m3i3j;^4y7^>y h2 0 2, 2 0 

4t(±, s?-fbS"j^AP 1 2 o aicmsfct&mmtfx 
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xm& t %2 o enmnzmmxximu 2 0 

SI 3*541/314 :/^-y h20 2, 204C 

mmtfx&u 1 2 2h\ t zmm-&m%0xm#,'g2 
1 oofiaraisiu z.v)m\ifx&&m2 1 o^^± 
t«im#*#mjp 2 1 2imytkixh. 

[0046] m2^yvyu-h24, 2 6tzm?t>tl 

r\*h*mtNm 1 3 4 £*tt*Kflcfttte2 1 4*>mm 

□ 2 1 btmttbtih. m2x.y\tyu- h24, 26 
fcWt t>tlT V ^ 4#ffl*K 1 3 6 £fe*PgEtt$ffl* 2 
18#)l*g§ix.g>i:i:Uc, I^SlE^aif 2 1 8 
t?«i«l««f{BP 2 2 OjWRW&*i&. 
[0047] afc«lft$il*«m«ftv'^ ; fA 1 

o commz^x , jaTte»"»t4 . 

[00481 H t^-t J; 3 *c, jssmmifiS'XxA 1 o 

iz. mttffltfxmtea 2 0 8 izmmxx t ltssi* 
Kimmtfx (jar. mz^mt^o > **«i&$ixi>. 
$^>t;, ^ai^ffi*&P2 1 6^#ai&##{«t*a§ft 

[0049] 1 9 4 t=tt»Srt*«M5Mr 

tmtfZ.&1&g 192a, 19 2b £»-?TSfl 1 
&£XfM2mmMX*v?12* 14£«§fi^T&S&2 
iyh'7Wb24, 2 6 WSMtf* API 2 2 alZ 
m^ti. $^£JB2*^-?3 6^#^#XAP6 
8 3ifrt>miffim*fX%MM7 2lzmAZtL2>. M51Z 

oiz.mi ®m*fxd&mm7 2izm%sztLfz$m 

S2*AV-^ 3 6<?DK3 6 atC^otTKW 
[00 5 0] -£<OHf, j^^X4»«07KS^X(i:. SH2# 

»i, »l»H^8B»at7 2fc:»oT»»L*3& f ^ry 

8 2 7 3 zftLxmmtfA&n 6 8 b*> 

V-Y24. 2b<n&m\ii*\&U\ 2 2bS-Io« 

s#*#iB*2 1 oizmxzti. mmtfxm&a 2 1 2 

[00513 m<m#ximn 2 0 8£«&$ix 
fcs«tt, wm/fxmkV2 0 6 i^u»2xy h 

TU- h 2 4 . 2 6 fclStt^ft/^iS'ftS'JtfXAP 1 2 
0aKj*£>ft, Zh\,Zt&l&±Xf&2m\WMA?-v7 
12, 14fl{effl*&£;h^m*>'^-?3 4^BHL 
MXA05 6at«J&?^l^ (i3fi) . gll-fe^ 
3 4 T'<4, KW^AP 5 6a (CffifcSftfcS 

aans 3 4 a rt osg 1 k^j^sssss e 2 am*. § 

*U i<0»lBMIdW^8B»ai6 2t=»-j-C* 3 F*|ftlt= 



[0052] **>isl ssn+tfraawrxtt, an 1 
tom<v@smm 2 mtmtfxzmm 6 5*it lt wuw 

#x{iiP5 6b*>£>j#ai§;fx.g>. c:^)BE{WJ^xaiP5 
6btC»»$*l<:S»tt, ^2xvH7V-h2 4, 2 
6teifc»t<5>tatB^#*fflP 1 2 0 bi^iSHM^ 
HHtVl9 8a, 19 8b£tfLTlHBH#X*aiP2 

0 0«k»)3MS3*i* (Hl#ra) . 

[0053] ^ittci: 0 . 1 *s J:ZtfB2ft*Wtx? 
7^12, 1 4-CfM*«fT*xh.. *ti*tWV&m&h 

iiitjj:vii2«wR9HjLWf 20, 2 2iacj8&§ 

[0054] ifc, 0 1 fcJlflB 2 ? 1 
2, I4rt«. J&a^ttfci.k'JWSMcfcaJSfi.*. "«r 
;b*>, )M0fffHWn2 1 6fc:ttlft$fife^awiEfWi, 
^«*»IS«2 14*»felB2xyb*rP-h24. 2 

ftSl&ttti, SI l^-Tiotc, »2xyHru-h 
2 4,26 <7)^a»£tt«*SP 1 2 8 tofASil, 
fjS2?tgBl 2 6b*»4>S|Slif»l 26aJIot$l<$ 

1 2 4 a~ 1 2 4 d tejS&fi.* . 
[00 55] m&tfffifrSEHtill 24a~l 24dtC 

«*S<ut«WW*XP7 0 a-7 0 dfc*A3*U 12 
6 tC^f J: d (C . We^flWEflcA P7 0a~7 0dKa 
&T&«*ffl«f**i'J&7 4 a~7 4 d frT**»fe±*fc« 
*"»T«W4. #ffl*K#3K8&7 4a~7 4d£iI- 5 T 

#*«a^«ffi*^3 2*?^Lfc}ftawt«ci4. 

*aiP 7 0 e~7 0 h Sra->TH2xy HTU- h 2 
4, 2 6cr>m2&ffli%i£Smmi 2 4e~l 24hlC^ 
A^ixS (01 l#flB) . ^tf0^2^ffl«*»aS»l 2 

4e~i 2 4hizmAztitzi%&]&mz. mim%zi 3 

0a*^m2»3Cl 3 ObZftLXftWimmini 3 
2tciS4>*i, #fai«8S 1 3 6*>^>^a«SE«cSPaj^2 1 8 

*ao-c^ai^*sfajp2 2 o * <omim*tL&. 

[0056] Znm^. «tKNRtt. ^ 1 fcit/m 
2^f4«*X^ 7^12, 14 A^ix-fix«*^ 

-r&;b*>, ^l*3cky r m2^4«?fix^-y^ 1 2, 

1 4 mQ.mmm*)\s 3 2 * s^-r h tv-vm 
t#4o, mmnrn 3 8 is 1 t/r y - kiiws4 2 ^le 

ffl— ffliom 1 iVHri/- M 6, 1 8*^{i, jE*T 
S>l.^l«^]ROJilLffi^2 0fc, %mX'hh&2mi 
K0ajLffi^2 2i:^|g(t^nTfe'9, fFlB^lfcit/ 
m2«^JROtBL^ : F20, 2 2^-^coS^L^: 
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[00 57] ifc, %2^-VYTV— h2 4. 2 6lffl£ 

«, ^n.-rn.mi*3it/^2«tt^-h8 2. iso 

82. 180CIJ. IlfcJ:^2jffltiftX^7?l 
2. 1 4^Ti!lC* i o5lHCjfi^LT®^tri.^lt3J: 
tf*28a«R»1 06, 18 2jWft*t4>*UO>* (01 
. ftoT. SflfcJ:tm2aaMR»10 6. 1 
8 2 Sr«^fc»ftrftfcA^)^^«aW3if^fc 
&9. &R=5:i8&9&l 86 a. 1 86 b£:frl/C«#tc 

[0 0 58] SfelC gl&J:tflB2&ffilKffl 06. 
18 2**. Tsr«ttJHSW*"?**«9fcl 86 a ^ 186 

1 Olc^ffifttffcboTSIS 1 J:l«B2«W«ftX^ 

•y?i2, i4 ^ffittw&teB^-m^. 

[00 59] lit, mii5J:y r m2^mTU—h8 

2.180 zwmizmk^htzMz^w&mmx'& 

l»M0illl86a. 186b^t/i>itTt5 0. miiJ' 
2«l^«?ttX^ -y ? 1 2 . 14 H±a*SWC&M 
•f^lSr^SLTt. fliiBf&>9tSU8 6a. 186b*«§ 

a^^&^at^am fc<kt/s&2^mr^- h 8 
2,180 iznm&1itfirtri> i ]6*firv>. dtitc J: 
0. ^Ifc<tt/^2#«7°k-h8 2. 180<Ojg$ga5 

6a. 186b^(i. rfiO&A— 188 a. 188b# 
g*S*Utt>9. mmVmi 86a, 186bSr*2fr 

[0 0 60] S&fcifc. ^SaBBflrctt, mifci:t/ 
IS2««7°U-h82. 1 80tC. IS1 &£lfni26im 
til^;7?12, 1 4^T«r®£LT3ll:fcJ:tfSfS 
2jg^g|51 06. 1 8 2j&»»»t4>*i"CV^. CCO/i 

». IfitjfiyXfAiO^. ni^-rid&^fre 
^pfsfcjsasittt. »i*s«i:r/s(2saHR«i o 

6.182 fcttftaWWIW* . it^J 

*3Wc Hit*-* 1 1 6k^o mti&h h . 

[00 6 1] U>>*>. amWfc**-*? 1 0<0±SMBfc 

[ 0 0 6 2 ] . j»(t!ftyXfA 1 0<T>±m&£M 
■aA^tfEL&V^i-^. ClcTJ^tt^XrAl 0<7)T 

«8HK»10 6. 18 2£*ii*ftmfcJ:tf82«&B 
mafix^-y? 1 2. 1 4co±{Dfcl§{tTtJ:^. 



[0063] 

(mtxm i J3itxm2#«ru- htfm*.jh&ti& t 

fckM. m§emi&£V : &2m , mTl'-hfrt>^t,Z]8: 

mmziYLxw£\mzmmzn& . *m^o 

fi»(c J; -5 -cm l it^m 2 tt$ffi&% * «y ? iztem) 

%{mrtitfmmixi>. wnmimmzmjjwfcm-t 
[EfflcofB^itHfl] 

[Hi ] *m\<7)mmmmiz&hmm&i'XTJ*0M 
mvmmmx'b&. 

m2}mwmmm^x^-M,<Dmmmmmx'hh. 

•y fem&ttMmmmx'b h . 

[04 1 mmmmm^-y 9<^msmmmmmsrch 

im5]mmimwMx?>y?t:mtft?&m2±>*u- 

?cr>—i;cr>W0)jEwmpnmx'h&. 

ime ] mmm2-tJ-!u-?<r>wjjCDmcoiEffim.wmx' 

[07] ffn&tfra&x 9*>9 <7)tmmimmmmx'S) 

[as] ffinsamwft^^-y^^riw-im^jRoasL 

[09] mmmmmmx 9^9 zmm-zmwr^- v 
<rmmimmx'hh. 

[010] mrts^mmx ? -y ? rtcwicoffias-^r 
[011] IWtti^^ 7 ? J«tS^2xy h 

[012] Huie«m«?ax ^ y ^ ^^HgeBjHX'*) i> . 
[013] mmmmm^^^ conwmm tm> 

[0i4] «re«m«a^xA«oiriiiiraH"c**. 

[01 5] Haf»^«M^x^A<7)Tffl!l^^^iiHB 
[016] BtiieM^m^^rAOjEBSiBBHfft^. 

1 o-mmmmisAr^ 12. i4-«m« 

?feX^y^ 

16. 18. 24. 26— h 

2 0. 2 2-m^J]R0ajL^ 2 8-"U1 ; «ffi 

3 0-]RO#tt«« 3 2-fWti6 

34. 3 6—fe^P-^ 3 8-Hf»©flS 
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4 0-/rV-HfiWW 4 2--7V- 
H 

5 6 a, 6 6 a. 10 0a. 1 2 0 a-IWBW^AP 
56b, 66b. 100b. 1 2 0 b-MttMtfXftn 
58a. 68a. 102a. 12 2a-TO'XAP 
58b. 68b. 102b. 1 2 2 b - -^tf-XiiiP 
60a~60d. 70a~70d. 104a~104d 

■■•ffltimxn 

60e~60h. 70e~70h. 104e-104h 

6 2. 6 5-BMWw^aa»» 

7 4 a-7 4 d---Mtf]ftfe3Elfr 
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